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: $p(t)=|\langle\psi \mathrm{o}(t)|\psi_{\delta}(t)\rangle|$ $|\psi \mathrm{o}(t)\rangle$ $|\psi_{\delta}(t)\rangle$
fidelity $|\mathrm{Z}^{\mathrm{b}_{0}}(t)\rangle$ $|\psi_{\delta}(t)\rangle$
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$\mathcal{H}_{0}=J_{1}\sum_{j=1}^{L}(S_{j}^{x}S_{j+1}^{x}+S_{j}^{y}S_{j+1}^{y}+\Delta S_{j}^{z}S_{j+1}^{z})+J_{2}\sum_{j=1}^{L}(S_{j}^{x}S_{j+2}^{x}+S_{j}^{y}S_{j+2}^{y}+\Delta S_{j}^{z}S_{j+2}^{z})$, (2)
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$\mathcal{H}_{1}(t)=\sum_{j=1}^{L}B_{j}\sin(\omega t)S_{j}^{z}$. (3)







$\langle B_{j}\rangle=0$ , $\langle B_{j}B_{k}\rangle=B_{0}^{2}\delta_{J^{k}}$ . (4)
survival probability :
$P(t)=\langle|\langle\psi(0)|\psi(t)\rangle|^{2}\rangle_{\mathrm{a}\mathrm{v}\mathrm{e}}=\langle\tilde{P}(t)\rangle_{\mathrm{a}\mathrm{v}\mathrm{e}}$ . (5)
0ave |\psi (0) $\rangle$ H
$|\psi(t)\rangle$
$i \hslash\frac{\partial}{\partial t}|\psi(t)\rangle=\mathcal{H}(t)|\psi(t)\rangle=[\mathcal{H}_{0}+\mathcal{H}_{1}(t)]|\psi(t)\rangle$ (6)
:
$|\psi(t)\rangle=U(t;t-\triangle t)U(t-\triangle t;t-2\triangle t)\ldots U(\Delta t;0)|\psi(0)\rangle$ . (7)
$\triangle t(=10^{-3})$ $U$ ($t+$ : $t$ ) 4
100 – $\tilde{P}(t)$






1 $\backslash$ $S_{\mathrm{t}\mathrm{o}\mathrm{t}}^{z}$ $S_{\mathrm{t}\mathrm{o}\mathrm{t}}^{z}$
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$\hslash\epsilon_{n}$ $|\phi_{n}\rangle$ H $n$ $\hslash\epsilon_{0}$
|\mbox{\boldmath $\phi$}0 $\rangle$ (8) (6)
$\langle$ \mbox{\boldmath $\phi$}




$0$ for $n\neq 0$
$\{Z_{n?n}\}$ :
$\langle\phi_{n}|\mathcal{H}_{1}(t)|\phi_{m}\rangle=-\sin(\omega t)Z_{nm}$ ; $Z_{nm}= \sum_{j=1}^{L}\langle\phi_{n}|B_{j}S_{j}^{\tilde{k}}|\phi_{m}\rangle$ . (11)
Znm n m
$B_{j}$ (4) $Z_{nm}$ :
$\langle Z_{nm}\rangle=0$ , $\langle Z_{nm}Z_{n’m’}\rangle=\frac{B_{0}^{2}\gamma}{4}\delta_{nn’}\delta_{mrn’}$ . (12)
$\gamma$ H .
survival probability $\tilde{P}(t)$ :
$\tilde{P}(\text{ })=|\langle\psi(0)|\psi(t)\rangle|^{2}=\sum_{\mathrm{n}}|\langle\phi_{0}|a_{0}^{*}(\text{ })a_{n}(\text{ })e^{i(\epsilon 0-\epsilon_{n})t}|\phi_{n}\rangle|^{2}=|a_{0}(t)|^{2}$ . (13)
$\frac{\mathrm{d}}{\mathrm{d}t}\tilde{P}(t)=\frac{\mathrm{d}}{\mathrm{d}t}|a_{0}(t)|^{2}=\dot{a}_{0}(t)a_{0}^{*}(\text{ })+a_{0}(t)\dot{a}_{0}^{*}(t)$ (14)
(9) (14)
$\frac{}\mathrm{d}}{\mathrm{d}\text{ }\tilde{P}(t)$ $=$ ${\rm Re}[- \frac{\mathrm{i}}{\hslash}\langle\phi_{0}|\mathcal{H}_{1}(t)|\phi_{0}\rangle a_{0}(t)a_{0}^{*}(t)]$
$+{\rm Re}[- \frac{i}{\hslash}\sum_{n\neq 0}\langle\phi_{0}|\mathcal{H}_{1}(\text{ })|\phi_{n}\rangle e^{i(\epsilon 0-\epsilon_{n})t}a_{n}(t)a_{0}^{*}(t)]$ . (15)
1 $m=0$
(9)
$a_{0}^{*}( \text{ })=a_{0}^{*}(0)-\frac{i}{\hslash}\sum_{n}\int_{0}^{t}$ d ’ $\mathrm{s}\mathrm{i}11(\omega t’)Z_{0n}e^{-i(\epsilon_{0}-\epsilon_{n})t’}a_{n}^{*}(t’)$. (16)
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(15)
$\frac{\mathrm{d}}{\mathrm{d}t}\tilde{P}(t)={\rm Re}[\frac{i}{\hslash}\sum_{n\neq 0}\sin(\omega \text{ })Z_{0n}e^{i(\epsilon 0-\epsilon_{n})t}a_{n}(t)]$
$+{\rm Re}[ \frac{1}{\hslash^{2}}\sum_{n\neq 0}\sum_{m}Z_{0n}Z_{0m}\sin(\omega \text{ })e^{i(\epsilon 0-\epsilon_{n})t}\int_{0}^{t}\mathrm{d}\text{ ^{}\prime}\sin(\omega t’)e^{-i(\epsilon 0-\epsilon_{m})t’}a_{n}(t)a_{m}^{*}(t’)]$ (17)
(9) (17)
$\frac{}\mathrm{d}}{\mathrm{d}\text{ }\tilde{P}(t)=\tilde{P}_{1}(\text{ })+\tilde{P}_{2}(t)$. (18)
$\tilde{P}_{1}(t)$ $\tilde{P}_{2}(t)$ :
$\tilde{P}_{1}(t)={\rm Re}[-\frac{1}{\hslash^{2}}\sum_{n\neq 0}\sum_{m}Z_{0n}Z_{nm}\sin(\omega t)e^{i(\epsilon 0^{-\epsilon_{n})t}}\int_{0}^{t}\mathrm{d}t’\sin(\omega t’)e^{i(\epsilon_{n}-\epsilon_{m})t’}a_{m}(\text{ ^{}\prime})]$ . (19)




$\langle\tilde{P}_{1}(t)\rangle_{\mathrm{a}\mathrm{v}\mathrm{e}}$ $=$ ${\rm Re}[- \frac{B_{0}^{2}\gamma}{4\hslash^{2}}\sum_{n\neq 0}\sin(\omega t)e^{i(\epsilon 0-\epsilon_{n})t}\int_{0}^{t}\mathrm{d}t^{J}\sin(\omega t’)e^{-f(\epsilon 0-\epsilon_{\mathrm{n}})t’]}’$
$=$ $- \frac{B_{0}^{2}\gamma}{4\hslash}\sum_{n\neq 0}\frac{1}{2}\omega^{2}t^{3}+\mathrm{O}(t^{4})\simeq-\frac{B_{0}^{2}\gamma}{8\hslash}(N-1)\omega^{2}t^{3}$. (21)
$N$ (20)
$t$ $n\neq m$ $\langle a_{n}(t)a_{m}^{*}(")\rangle_{\mathrm{a}\mathrm{v}\mathrm{e}}=0$
$\langle\tilde{P}_{2}(t)\rangle_{\mathrm{a}\mathrm{v}\mathrm{e}}$ $=$ ${\rm Re}[ \frac{B_{0}^{2}\gamma}{4\hslash^{2}}\langle\sum_{n\neq 0}\sin(\omega t)e^{i(\epsilon 0-\epsilon_{\hslash})t}a_{n}(t)\int_{0}^{t}\mathrm{d}t’\sin(\omega t’)e^{-i(\epsilon 0-\epsilon_{n})t’}a_{n}^{*}(\text{ ^{}\prime})\rangle_{\mathrm{a}\mathrm{v}\mathrm{e}}]$
$\frac{B_{0}^{2}\gamma}{4\hslash}\sum_{n\neq 0}\frac{1}{2}\langle|a_{n}(t)|^{2}\rangle_{\mathrm{a}\mathrm{v}\mathrm{e}}\omega^{2}t^{3}+\mathrm{O}(t^{4})\simeq\frac{B_{0}^{2}\gamma}{8\hslash}[1 - P(t)]\omega^{2}i^{3}$ . (22)
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$\gamma=\langle 4B_{0}^{-2}N^{-2}\sum_{n,m}^{N}\sum_{j=1}^{L}|\langle\phi_{n}|B_{j}S_{j}^{z}|\phi_{m}|^{2}\rangle_{\mathrm{a}\mathrm{v}\mathrm{e}}$ . (25)
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2: $t\sim$ $B_{0}$ :(a) $J_{2}=1.0_{\text{ }}$ (b) 3: $t\sim$ $\omega$ :(a) $J_{2}=1.0_{\text{ }}(\mathrm{b})J_{2}=$
$\text{ _{}2}=0$ $\Delta=0.3_{\text{ }}\omega=1.0$ $0$ $\Delta=0.3\text{ }B_{0}=0.5$
$P(t)$ $\tilde{p}$ $\text{ }\sim$ (24) $P(t)=\tilde{p}$
$t^{4}= \sim\frac{32\hslash^{2}}{\gamma B_{0}^{2}\omega^{2}}\ln\frac{N-1}{N+\tilde{p}-2}\simeq\frac{32\hslash^{2}}{\gamma B_{0}^{2}\omega^{2}}\frac{1-\tilde{p}}{N}$ . (26)
p\tilde =09 2 t\tilde 4 Bo
$B_{0}$ $J_{2}=1.0$ 2 $=0$ – –
Bo
3 \mbox{\boldmath $\omega$} 2




2\mbox{\boldmath $\omega$} 2 P(t)
$\omega$ $\text{ _{}2}=1.0$ $J_{2}=0$ $P(t)$
P(t)
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.
$\mathrm{t}$
4: $P(t)$ : (a) $L=10,$ $J_{2}=1.0;(\mathrm{b})L=10,$ $J_{2}=0;(\mathrm{c})L=8$ ,
$=1.0$ $\Delta=0.3_{\text{ }}\omega=2.0$
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